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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the structure of a plastic optical fiber base material, its 

manufacture method, and the plastic optical fiber field drawing method. 

[0002] 

[Description of the Prior Art] Since the handling of connection is simple, the plastic optical fiber by which the core section and 
the clad section are constituted from plastic material is used for comparatively short-distance communication of the enclosure 
(Local Area Network) of LAN etc. As shown in drawing 2 (A), generally such a plastic optical fiber 20 is a wire rod with an outer 
diameter [ with the concentric circle-like two-layer structure of the core section 21 of the outside clad section 22 and the interior ] 
of 0.3-1 .0mm, it forms covering 23 outside further and practical use is presented with it. The core section 2 1 used as the 
transmission line of the main light is equipped with the structure which shuts up the light which a refractive index spreads highly 
from the surrounding clad section 22. That in which the core section the configuration of a distribution of this refractive index 
indicates a conceptual diagram to be to this drawing (B) has the step index type refractive-index distribution with a refractive 
index higher than the clad- section stair-like is put in practical use, and the thing with an equipped with the refractive-index 
distribution of parabolic which has maximum at center of core which shows conceptual diagram in this drawing (C) in which 
iiiformation transmission of high capacity is still more possible gray DIDO type refractive-index distribution is proposed. 
[0003] It is common to manufacture by the method of forming beforehand the base material of a plastic optical fiber which 
consists of the core section which has a publication in JP,08-106015,A as the manufacture method of these plastic optical fibers, 
and the clad section, and drawing a line by heating melting and carrying out spinning of this. Drawing 3 is drawing having shown 
the outline of a drawing facility of a plastic optical fiber. In the steady state according to which the plastic optical fiber of good 
quality is manufactured with the same outer diameter The base material feeder 3 1 inserts the base material 30 in the heating 
furnace 32 at a fixed speed, on the other hand, a hitch 35 Tuning finely so that the outer diameter of the plastic optical fiber 38 on 
which a line was drawn based on the measurement result of the outer-diameter measuring device 33 may be kept constant, the 
speed, i.e., the drawing speed, of a hitch 35 A plastic optical fiber 38 is led at the rate of the simultaneously regularity 
corresponding to the ratio of the outer diameter of a base material 30, and the outer diameter of a plastic optical fiber 38, and it 
rolls round by the machine reel 37. 

[0004] At the time of the start of drawing, first, as shown in drawing 4 (A), a base material 30 puts point part 3 OA on the portion 
of a heating furnace 32 most heated by the elevated temperature perpendicularly by the base material feeder 3 1 , and is held. If the 
temperature of the seed material portion 40 which hits the edge of point part 30A in this state rises more than a softening 
temperature, it will soften and the seed material portion 40 will fall by self- weight, as shown in this drawing (B) and (C). Then, as 
shown in this drawing (D), base material point part 30A becomes the configuration of the shape of a tapering approximate circle 
drill, pulls out the filamentose portion 39 which has pulled and got down from this base material point part 30A to this seed 
material portion 40 as it is, is led to a hitch 35, starts towage, and starts the spinning of a plastic optical fiber. This work of a 
series of is called seed ore shoot. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the seed ore-shoot work of such a plastic optical fiber, it needed to heat 
over the long time until the seed material portion fell by the self- weight, and a stop time is [ the facility to the start of drawing ] 
long, and there was a problem of a low in manufacturability. 

[0006] Moreover, since it was heated unlike the steady drawing state where it is led from a base material nose of cam, and 
spinning of the plastic optical fiber is carried out as a product, without a base material moving within a heating furnace by heating 
for a seed ore shoot for a long time, temperature went up in the latus range near a base material nose of cam, and the phenomenon 
in which the amount of [ of an approximate circle drill configuration ] base material point became long just behind a seed ore 
shoot had happened. The configuration for a base material point of a steady state where a good plastic optical fiber was 
manufactured differed from the state just behind a seed ore shoot, and since the ratio of clad and a core changed until it results in a 
steady state, there was a problem that the good plastic optical fiber of a transmission characteristic could not be manufactured. 
Moreover, time until it will be from a seed ore shoot in a steady state could not manufacture a product at all, but the drawing 
facility had the problem to which productivity becomes low, 

[0007] furthermore , since near a base material nose of cam be heated in a heating furnace for a long time , this foam and coloring 
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made the increase in transmission loss , and the fall of mechanical strength produce also m a portion with proper plastic optical 
fiber oute dimeter which the coloring by generating of the foam by the pyrolysis of material etc. or oxidizaUon of material might 
arise in the porton used as a product . and be obtained and ratio of the core section and the clad section and it had become the 
rTroblemof a auattv side Furthermore, different prolonged heating from a steady state advanced bndge formation of the plastic 
m^lLhtSto5s a base material, and produced near the point part of a base material and the d^erence of the softening 
orooem of an interstitial segment, and the problem on manufacture - it will be necessary to change the temperate of a heating 
E?d^ ta^ei^hrf produced it. It was discarded without using many portions of the manufactured base matenal as 
I^pSo?Sfib-. as a re'ult of these problems' arising, and the yield was low and a problem m respect of product.vity 



and cost 
[0008] 



rMeans for Solving the Problem] Then, artificers shorten the time which a seed ore shoot requires in view of the ^-mentioned 
tScal problem and accomplish this invention for the purpose of manufacturing a good plastic optical fiber w.th the sufficient 

r00091 That is this invention is a base material of a plastic optical fiber used for making it soften by heating and manufacturing a 
3 opSfiber, and is characterized by the low thing as compared with the softening temperature of me mtersuUal segment of 
CLmaterial with which spinning of the softening temperature of the seed l^copTcal 
material is carried out to a plastic optical fiber product. Furthermore, this invention is the drawing method of a plastic optical 
fSran^eToftening temperature of the seed material portion at the nose of cam of a base material which is softened and is 
i^i. d»«to^ b/the small thing as compared with the softening temperature of the "^3^*^^ 
material by which spinning is carried out to a plastic optical fiber product. Moreover, m the drawing method of this plastic optical 
ntata^KvLg* molecular weight of me plastic material of the seed material portion at the nose of cam of a base material 
J good ler infiltrai the solvent which the material of a plastic optical fiber dissolves in the seed material portion at the nose 
of cam ofTbase material, it is good also considering introducing a base material in the aforementioned heahng furnace as a 
feature and 1 also considering a small thing as a feature as compared with the interstitial segment of a base matenal. 
oS^i^^^ person's knowledge, it becomes possible to perform a seed ore shoot by short-time heatmg by 

mZg trSenmg temperature for a base material pomt, and the time which a seed ore shoot takes can be shortened. Smce 
u^hSmTtime near [ which results in a seed ore shoot ] a base material nose of cam can be shortened s™ukaneously and 
devauor: ofTe temperature of the interstitial segment close to a part for a point cannot deform eas.ly small, the length of the 
appr^lTkcSill type portion for a base material point becomes a thing near the configuration of a steady state, and 
dSTon steady conditions can start it after a seed ore shoot early. Moreover, the foam simultaneously produced m prolonged 
heating and the problem of oxidization can be prevented. 

fEmbodiments of the Invention] Drawing 1 is drawing having shown typically the situation in the heating furnace before and 
Ehind aTee lore stoS as for L inside of drawing (B-l), field 13B which showed the state just before seed matenal partial 1 Oof 
b^materia? HB by conventional technology B falls., and were shown by hatching have softened in heating by the prolonged 
hSS^12Here since temperature Ms as it separates from the center of a heatmg furnace ^to me upper part, a the 
Son S Which temperature rises more than a softening temperature is shown in 1 3B, the rate of the clad section of the outside 
Ced d^cCbeconTs high. For this reason, as a result of the material of the long section containing many clad plates softening 
and IlUng afa seed fee configuration at the nose of cam of a base matenal just behind a seed ore shoot is set to long and slender 
^ _2_ type partial 1 6B. while [ then, ] a Hne is drawn on the material shown by hatching ; on ^which a line will be 
Ei by the time approbate circle drill type partial 1 6B just behind a long and ska** seed ore shoot becomes the 
c Xguration at thenose of cam of a base material of the steady state shown with a ^.^^^^^ 
steady states differ comparatively and the rate of a member cannot perform manufacture of a good product For this reason, the 
vield of the process which draws a line in a plastic optical fiber becomes a low thing very much , - „ 

r0012] On Cer hand, the field of hatching which drawing 1 (A- 1) showed the state just before the kind at the time , of using 
base material 11 A of this invention falls, and was shownl7l3A has reached the softemng temperature by heating In the base 

invent since low kind material partial 10A of the softening temperature at the nose of cam of a base material 
SenJ a ow t e r P *e from the interstitial segment 1 4 used as a product, the field which has softened the mterstma segment 
idTwlSoulTresult in the state in front of fall of a seed for a short time, and should serve as a product from the case of the 
aWmTntioned conventional technology as a result becomes narrow. As a result, if there are few portions which will be 
fadXShlte in the steSy state shown in a steady state by near and ISA and they start drawing as shown in this 
S^(Zq££L*M of a product of the configuration of the base material just behind a seed ore shoot will be attained 



rooi 31ff thTsoftening temperature of the seed material for a base material pomt is a plastic optical fiber on which a Ime is drawn 
at r50-250 degre^C K Jdegree-C or more low and the above operations cannot be discovered from the interstitial segment used 
1 a oroduc ^ a^ Aey cannot foil [ only 50 degrees-C or more low and a seed material portion can soften and ], and it cannot pull 
tiSS^S^^i at the nose of cam of an interstitial segment. For this reason, it is desirable not to attach the low 
mat^a dnCfsoftening temperature at all, but to prepare the low of-the-same-kind matenal of the softening temperate 
wh h adds processing so that a softening temperature may fall to the seed material portion at fee nose f™^?™^ 
or is easy to carry out melting unification with a base matenal, to make this unify at the nose of cam of a base matenal, and to 
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consider as seed material. A softening temperature here is JIS. It is the temperature defined as temperature by which temperature 
is changed using the equipment used for the melt index measuring method of K-7210, using a load as 2160g, and 1 g discharge 
quantity is observed in 10 minutes, and, as for time until a plastic optical fiber is introduced into a heating furnace and seed 
material falls, in a low, this softening temperature becomes earlier. 

[0014] The drawing method of the plastic optical fiber base material by this invention and a plastic optical fiber is based on the 
above-mentioned knowledge, namely, as a concrete means to fall the softening temperature for a base material point, the softening 
temperature of the part equivalent to the seed material of a base material point By changing into the state where sprayed the 
solvent which the material of a plastic optical fiber dissolves, or repeated being immersed and dryness, made it sink into a part for 
a base material point, and a part for a base material point was made to swell with a solvent Compared with the interstitial segment 
which is not included by the amount of [ containing the solvent ] point, a softening temperature can obtain a low base material. As 
a combination of such a plastic optical fiber material and a solvent, there are an acetone, a methyl ethyl ketone, a tetrahydrofuran, 
a methyl isobutyl ketone, a dioxane, a monochlorobenzene, ethyl acetate, etc. to the plastic optical fiber material of an acrylic-acid 

system. . . 

[001 5] Moreover, by making lower than an interstitial segment weight average molecular weight of the plastic material which 
constitutes a part for a base material point, the glass transition point of the plastic material of this portion can be lowered, and a 
softening temperature can be reduced. In case the polymerization of the liquefied resin material is carried out and a base material 
is specifically manufactured, about a part for the base material point of a polymerization container, the nose of cam of a 
polymerization container in which this portion was held is contacted on a low-temperature wall surface, by holding 
polymerization temperature low, the rate of polymerization for a base material point can be reduced, and weight average 
molecular weight can be lowered. Or by preparing plastic material with beforehand small weight average molecular weight at the 
nose of cam of a base material, and forming an interstitial segment so that this may be followed, the weight average molecular 
weight of the plastic material for a base material point can manufacture a small base material as compared with the interstitial 
segment of a base material, and in case the low portion of such weight average molecular weight manufactures resin material for a 
part for a base material point by the polymerization, it can be manufactured by blending a lot of chain transfer agents compared 
with an interstitial segment etc. The weight average molecular weight for a point of a base material is a book, such as being able 
to give the difference in sufficient softening temperature, if it is 70% or less of the weight average molecular weight of an 
interstitial segment, and bringing a seed ore shoot forward, here. This weight average molecular weight can be easily measured by 
liquid chromatography etc. 

[0016] Although an example is given and this invention is explained hereafter, this invention is not limited to these examples. 
(Example 1) The clad-plate mixed solution which first added n-butyl mercaptan (n-BM) which are 0.5 % of the weight and a 
chain transfer agent about the G t-butyl peroxide PBP) which is a polymerization initiator 0.2% of the weight to methyl 
methacrylate (MMA) was created. Putting this into the glass tube which is the bore of 30mm by which one end was closed, 
making a plug the non-closing edge of a glass tube, setting the medial axis of a glass tube horizontally, and making it rotate at the 
rate of 1 500 revolutions per minute centering on a shaft, it puts on 90-degree C atmosphere for 20 hours, the polymerization was 
carried out to it, and the clad plate of the shape of a pipe with the outer diameter of 30mm, a bore [ of 14mm ], and a length of 
400mm was created. The number average molecular weight of the resin which makes a clad plate was 100,000. Next, the core 
material mixed solution which added to MMA n-BM which is 0.5 % of the weight and a chain transfer agent about DBP which 
are 25 % of the weight and a polymerization initiator about the benzyl benzoate (BEN) which is a high refractive- index 
component 0.2% of the weight is created, it poured into a part for the centrum of the clad plate of the shape of a pipe in the state 
where it went into the glass tube manufactured previously, and it held perpendicularly in a 90-degree C oil bath, and heated, and 
the polymerization of the core material was carried out. Then, the base material of the plastic optical fiber of the shape of a 
cylinder with an outer diameter [ of 30mm ] and a length of 400mm was obtained by removing a glass tube. 
[001 7] Grasping the manufactured base material perpendicularly and rotating it, the acetone was sprayed on 50mm portion of 
noses of cam which hits seed material over 10 minutes, and the acetone was infiltrated into a part for a base material point. The 
base material which contains an acetone in a part for this base material point was attached in drawing equipment, when the 
temperature of the nitrogen gas which filled the inside of a furnace put the base material on the predetermined position of a 
heating furnace where an interstitial segment is heated so that it may become 200 degrees which is the optimal temperature for 
drawing a line as a product, and it started the seed ore shoot, the seed fell in 20 minutes and the seed ore shoot was completed. 
Under the present circumstances, foaming was looked at by the portion of the seed material which fell by volatilization of an 
acetone. Moreover, the time taken for drawing speed and the base material speed of supply to have become a fixed ratio, and to 
stabilize a drawing state as a result of continuing drawing by part for 7m/in drawing speed after that was 30 minutes. It is 0.28mm 
of a design value, and manufacture of a good product was possible for the core diameter of the plastic optical fiber manufactured 
at this time, and it was able to continue drawing for this succeedingly and was able to manufacture the plastic optical fiber with an 
outer diameter of 0.60mm 680m. Thus, the obtained plastic optical fiber was cut every 50m, the transmission loss of each portion 
was connected to one end of a plastic optical fiber as the light source which excites laser diode with a luminescence wavelength of 
650nm in the regular mode, Idemitsu from the other end was received by the power meter, and transmission loss was measured as 
compared with the case where a plastic optical fiber is not connected. Consequently, it has checked that the transmission loss of 
the plastic optical fiber after a drawing state is stabilized covered an overall length, and had an optical property good in km and 
1 50dB /or less. 

[0018] Moreover, it has checked acquiring a low value to 200 degrees C and 220 degrees C of a base material interstitial 
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segment as a result of measuring the softening temperature of a portion which hits the seed material for a point 
material which the acetone was infiltrated similarly independently and manufactured. It was 50mm, when toe length of the 
approximate circle drill type portion for a base material point just behind a seed ore shoot was defined as the distance to the part 
set to 3mm from the part where a base material outer diameter becomes 28mm and was furthermore measured. Moreover, when 
the length of the approximate circle drill type portion for a point of the base material which is drawing a line by the steady state 
was measured similarly, a result is 45mm and was changing only a part for the base material point just behind a seed ore shoot, 
and 5mm Thus according to the technique shown in the example 1, it has checked that long manufacture of shortening of seed 
ore-shoot time using the high drawing equipment of facility cost and a good product was possible by the simple processing for 



r00191 (Example 1 of comparison) The base material of aplastic optical fiber was created by the same method as an example l.it 
attached in the drawing equipment made into the same conditions as an example 1, without doing only the blasting smking-in 
work of an acetone, drawing was performed with the seed ore shoot, and the plastic optical fiber with an outer diameter -of 

0 60mm was manufactured Time until it drops a seed required long time to 45 minutes and the example 1 Moreover since the 
amount of f of a base material ] point softened in the latus range, the configuration for a base material point just behind the seed 
ore stoot measured using another base material manufactured similarly was as long as 1 20mm compared with the case where me 

1 ngt of an approximatecircle drill type portion is an example 1 . 45 minutes was taken to draw a line to the steady state *y winch 
drawing speed is stabilized in the base material which has this long approximate circle drill type portion, a part for the base 
material point which will have been softened in the case of a seed ore shoot if this supplies a base material quickly - a 
ormssion ******** sake - a fixed speed - a base material - not supplying - it is for approaching the steady state with which do 
not obtain but it is gradually decided by the ratio of a base material outer diameter and a plastic optical fiber outer diameter as a 
result that drawing speed will be On the other hand, after starting drawing at regular speed, compared with toe core sectioru a 
plastic optical fiber with many rates of the clad section will be manufactured, and the long approximate circle drill type portion 
took 1 5 more minutes, by the time the path of the core layer which can be used as a product which is the outer diameter of 

0 60mm was set to 0.28**0. 1 mm of a design value and it could manufacture the good product. This is because bridge formation 
of base material material, decomposition, etc. arose partially by prolonged heating and change arose [ that the • ratio of the : core 
section and the clad section was confused at the time of a seed ore shoot, ] at the flowabihty in a softening state. When the 
transmission loss of the plastic optical fiber equivalent to such a part was measured by the same method as an example 1 , km was 
exceeded in 300dB /, or the part which exceeds 50dB locally in the several cm section was generated, and the property wth i a 
good transmission characteristic top was not acquired. Consequently, the good product has been manufactured only _400m_ That 
is ITthe technology of an example 1 was used by this invention as collected into Table 1 , the improvement of 1 70% of yield 
and 70% of yield could be checked to the example 1 of comparison, and the effect of the invention in this application has been 



r00201 (Example 2) Making the 5cm section at the nose of cam of a base material equivalent to the seed material portion of the 
pitic optical fiber base matenal before manufacturing by the same method as an example 1 and infiltrating ^cetonerota ti = a 
Ce material the acetone was sprayed over 10 hours and the front facs was changed into the state where it wetted wet with the 
SSto. to b«e material was dried with the vacuum dryer heated at 60 degrees C for 24 hours. The outer diameter for a 
base material point after this processing became small [ 28mm ] from 30mm of ongm, as a result of the matenal of a base 
material dissolving in an acetone and flowing into a base material in parallel to an acetone smbng. ^J^us^ a result of 
measuring the softening temperature of the seed material portion at the obtamed nose of cam of a base ma eruu it was 1 90 
dT^ees C As a result of drawing a line by attaching this base material in a drawing facility like an example 1 the time taken to go 
up to a part t 7 3Sh . «guuJ drawingspeed asshort [ the time to fall of a seed ] as 15 minutes was 20 minute. That seed 
ore Stoat time became short is the effect of me acetone having sunk in to the interior of a base matenal, having made plastic 
material swelling a base material, and having reduced the softening temperature of a seed matenal portion. Moreover, it is 
p^med because it resulted in the configuration of a steady state easily closely with the drawing state further that the time which 
stabiSon of drawing speed requires became short even if the configuration for a point of a base matenal compares with an 



ra0211 The transmission loss which cut the plastic optical fiber which the good plastic optical fiber could manufacture 790m from 
Uieba e material of this example 2, and was manufactured every 50m, and measured it like the example 1 was good in km and 
iTodB /oTSs about all the sections. As compared with the example 1 of comparison, the yield of a good article has improved 
this resuh sharply twice [ about ] with 198%. It is what followed one base material for evaluation, the smkmg-m method of the 
fo v n camTout in this example can give the sinking-in effect of the same solvent using »»^^- 2SS5b is 
immersed and raising for many base materials to a solvent tub at once industrially, and processing of a lot of base matenals 1S 

rool^xamp! eN)Tta£ed material mixed solution which first added n-BM which is 2.0 % of the weight and a chain transfer 

Sb3 , „ 

tetoL of the g!Ss tube which is the bore of 30mm by which one end was closed, and it held perpendicularly in a 

90-degree C oil bath, and heated for 20 hours, and the polymerization of the seed matenal which consists of a 
polvmethylmethacry late was carried out. In composition of this seed material, there were more amounts of polymenzation 
SSS amounts of chain transfer agents than the core material mixed solution and clad-plate mixed solution wheh were 
u^S^oation of the core section of the interstitial segment using the same combination as an example 1, and the clad 
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section, the crosslinking density of the polymerization product of a seed material portion fell by this, and number average 
molecular weight was set to 30,000. Moreover, the softening temperature of this seed material portion fell with 200 degrees C. 
According to the manufacture method of an example 1 , the core section the clad section and inside the shape of a pipe was created 
using the same clad-plate mixed solution of combination as an example 1, and the core material mixed solution using between [ of 
the seed material portion of a glass tube ] absentrninded, and the base material of a plastic optical fiber with an equipped with the 
seed material which consists of a 50mm polymethylmethacrylate at a nose of cam outer diameter [ of 30mm ], and an overall 
length of 400mm was manufactured. 

[0023] The time which the seed ore shoot took this base material as a result of drawing a line by carrying out a seed ore shoot like 
an example 1 using a drawing facility was 30 minutes, and time until it reaches the drawing speed of a steady state was 30 
minutes. Moreover, the 600m good plastic optical fiber was able to be obtained. According to this method, incidental processing 
of solvent processing etc. can improve productivity without a required process, hardly including the core section which blended 
the high high refractive-index component of material cost with the portion dropped as seed material. Moreover, unnecessary 
addition of a new facility ], since being immersed [ oil bath / which is used for manufacture of the core section ] can perform 
composition of a seed material portion, since simultaneous manufacture of many base materials is possible, there is an advantage 
with high productivity. 

[0024] (Example 4) When the softening temperature of the core section shown in the example 1 and the clad section was 
measured, the softening temperature of the core section which contains a benzyl benzoate 25% of the weight created the base 
material of a plastic optical fiber only for seed material using the mixed solution for core material of an example 1 by the same 
method as 1 90 degrees C and the example 3 since it is low. The time which took this to perform a seed ore shoot, to complete a 
seed ore shoot in 15 minutes as a result of drawing a line succeedingly, and for drawing speed to rise to a steady state with a 
drawing facility like an example 3 was 20 minutes. Moreover, the plastic optical fiber with a good transmission characteristic has 
been manufactured 760m. This technique has an advantage with easy preparation and storage of the non-hardening resin solution 
which serves as a raw material by using the low core material mixed solution of the softening temperature of a hardened material 
as a seed material mixed solution. 
[0025] 

[Table 1] 
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[0026] 

[Effect of the Invention] As mentioned above, according to this invention, by offering the low base material of the softening 
temperature of a seed material portion, a seed ore shoot is made for a short time, and manufacture of the good plastic optical fiber 
product in the drawing speed of a steady state is attained for a short time. Moreover, since prolonged heating for a seed ore shoot 
is avoided, oxidization or decomposition of a base material do not arise but the ratio of the clad section near a base material nose 
of cam and the core section is stabilized, the length of the good plastic optical fiber which can be taken from a base material can 
be made to increase by about 40%. Thereby, productivity and the yield improve and it becomes possible to manufacture a quality 
plastic optical fiber by the low cost. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The plastic optical fiber base material characterized by the low thing as compared with the softening temperature of the 
interstitial segment of the aforementioned base material with which it is the base material of the plastic optical fiber used for the 
manufacture of a plastic optical fiber which is made to soften using a heating furnace and carries out spinning, and spinning of the 
softening temperature of the seed material portion at the aforementioned nose of cam of a base material is carried out to a plastic 
optical fiber product. 

[Claim 2] The plastic optical fiber base material according to claim 1 with which it sinks in and the solvent which the 
aforementioned plastic optical fiber dissolves in the aforementioned seed material portion is characterized by the bird clapper. 
[Claim 3] The plastic optical fiber base material according to claim 1 with which the aforementioned seed material portions are 
the aforementioned base material and a material of the same kind, and are characterized by the bird clapper from the low material 
of weight average molecular weight. 

[Claim 4] The manufacture method of the plastic optical fiber base material which is the manufacture method of the base material 
of the plastic optical fiber used for the manufacture of a plastic optical fiber which is made to soften using a heating furnace and 
carries out spinning, and is characterized by infiltrating the solvent which the aforementioned plastic optical fiber dissolves in the 
seed material portion at the aforementioned nose of cam of a base material, and making the softening temperature of the 
aforementioned seed agent portion lower than the softening temperature of the interstitial segment of the aforementioned base 
material by which spinning is carried out to a plastic optical fiber product. 

[Claim 5] The manufacture method of the plastic optical fiber base material which is the manufacture method of the base material 
of the plastic optical fiber used for the manufacture of a plastic optical fiber which is made to soften using a heating furnace and 
carries out spinning, and is characterized by the amount of [ of the aforementioned base material ] point manufacturing from the 
interstitial segment of the aforementioned base material to the interstitial segment of the aforementioned base material, and one 
using the material of the low homotypic of weight average molecular weight. 

[Claim 6] The drawing method of the plastic optical fiber by which it is using [ the softening temperature of the seed material 
portion at the nose of cam of a base material which is the drawing method of the plastic optical fiber which is made to soften the 
nose of cam of the base material of the plastic optical fiber held in the heating furnace, is dropped as seed material, and stalls 
drawing of a plastic optical fiber, is made to carry out softening and is dropped / aforementioned / as the aforementioned base 
material ]-as compared with softening temperature of interstitial segment of aforementioned base material by which spinning is 
carried out to plastic optical fiber product-low base material characterized. 

[Claim 7] The drawing method of the plastic optical fiber according to claim 6 characterized by introducing the aforementioned 
base material in the aforementioned heating furnace after infiltrating the solvent which the material of the aforementioned plastic 
optical fiber dissolves in the seed material portion at the aforementioned nose of cam of a base material. 
[Claim 8] The drawing method of a plastic optical fiber according to claim 6 that weight average molecular weight of the plastic 
material of the seed material portion at the aforementioned nose of cam of a base material is characterized by the small thing as 
compared with the interstitial segment of the aforementioned base material. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the gestalt of operation of this invention as compared with a Prior art. The softening state 

of the softening state of the base material point according [ (A-l) ] to this invention, the base material point just behind the seed 

ore shoot according [ (A-2) ] to this invention, and the base material point according [ (B-l) ] to the conventional technology and 

(B-2) are the base material points just behind the seed ore shoot by the conventional technology. 

[Drawing 2] It is drawing explaining a plastic optical fiber. (A) is [ a step type refractive-index distribution and (C of the 

cross-section structure of a plastic optical fiber and (B)) ] gray dead mold refractive-index distributions. 

("Drawing 31 It is drawing explaining a drawing facility of a plastic optical fiber. 

[Drawing 4] It is drawing explaining the seed ore shoot of a plastic optical fiber. (A), (B), (C), and (D) show configuration 

change of a base material point after heating of a base material point is started until it results in an approximate circle drill-like 

configuration, 

[Description of Notations] 

10A: Seed material portion 

10B: Seed material portion 

11 A: Base material 

1 IB: Base material 

12: Heating furnace 

1 3A: The portion which reached the softening temperature 
1 3B: The portion which reached the softening temperature 
14; Interstitial segment 

15 A: The portion discarded by the steady state 
15B: The portion discarded by the steady state 
16A: The portion of approximate circle drill type 
16B: The portion of approximate circle drill type 
20: Plastic optical fiber 
21: Core section 
22: Clad section 
23: Covering 
30: Base material 

3 OA: A part for a base material point 

3 1 : Base material feeder 

32: Heating furnace 

33: Outer-diameter measuring device 

34: Guide idler 

35: Hitch 

37: Machine reel 

38: Plastic optical fiber 

39: Filamentose portion 

40: Seed material portion 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the seed ore- shoot work of such a plastic optical fiber, it needed to heat 
over the long time until the seed material portion fell by the self-weight, and there was a problem that a stop time was [ the facility 
to the start of drawing ] long, and manufacturability was low. 

[0006] Moreover, since it was heated unlike the steady drawing state where it is led from a base material nose of cam, and 
spinning of the plastic optical fiber is carried out as a product, without a base material moving within a heating furnace by heating 
for a seed ore shoot for a long time, temperature went up in the large range near a base material nose of cam, and the phenomenon 
in which the amount of [ of an approximate circle drill configuration ] base material point became long just behind a seed ore 
shoot had happened. The configuration for a base material point of a steady state where a good plastic optical fiber was 
manufactured differed from the state just behind a seed ore shoot, and since the ratio of clad and a core changed until it results in a 
steady state, there was a problem that the good plastic optical fiber of a transmission characteristic could not be manufactured. 
Moreover, time until it will be from a seed ore shoot in a steady state could not manufacture a product at all, but the drawing 
facility had the problem to which productivity becomes low. 

[0007] furthermore , since near a base material nose of cam be heated in a heating furnace for a long time , this air bubbles and 
coloring made the increase in transmission loss , and the fall of mechanical strength produce also in a portion with proper plastic 
optical fiber outer diameter which the coloring by generating of the air bubbles by the pyrolysis of material etc. or oxidization of 
material might arise in the portion used as a product , and be obtained and ratio of the core section and the clad section , and it had 
become the problem of a quality side . Furthermore, different prolonged heating from a steady state advanced bridge formation of 
the plastic material which constitutes a base material, and produced near the point part of a base material, and the difference of the 
softening property of an interstitial segment, and the problem on manufacture - it will be necessary to change the temperature of a 
heating furnace during drawing etc. — had produced it. It was discarded without using many portions of the manufactured base 
material as a good plastic optical fiber, as a result of these problems' arising, and the yield was low and a problem in respect of 
productivity and cost. 
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MEANS 



[Means for Solving the Problem] Then, artificers shorten the time which a seed ore shoot requires in view of the above-mentioned 
technical problem, and accomplish this invention for the purpose of manufacturing a good plastic optical fiber with the sufficient 
yield. 

[0009] That is, this invention is a base material of a plastic optical fiber used for making it soften by heating and manufacturing a 
plastic optical fiber, and is characterized by the low thing as compared with the softening temperature of the interstitial segment of 
the base material with which spinning of the softening temperature of the seed material portion at the nose of cam of a base 
material is carried out to a plastic optical fiber product. Furthermore, this invention is the drawing method of a plastic optical 
fiber, and the softening temperature of the seed material portion at the nose of cam of a base material which is softened and is 
dropped is characterized by the small thing as compared with the softening temperature of the interstitial segment of the base 
material by which spinning is carried out to a plastic optical fiber product. Moreover, in the drawing method of this plastic optical 
fiber, the weight average molecular weight of the plastic material of the seed material portion at the nose of cam of a base material 
is good [ after infiltrating the solvent which the material of a plastic optical fiber dissolves in the seed material portion at the nose 
of cam of a base material, it is good also considering introducing a base material in the aforementioned heating furnace as a 
feature, and ] also considering a small thing as a feature as compared with the interstitial segment of a base material. 
[0010] According to this invention person's knowledge, it becomes possible to perform a seed ore shoot by short-time heating by 
making low the softening temperature for a base material point, and the time which a seed ore shoot takes can be shortened. Since 
the heating time near [ which results in a seed ore shoot ] a base material nose of cam can be shortened simultaneously, and 
elevation of the temperature of the interstitial segment close to a part for a point cannot deform easily small, the length of the 
approximate circle drill type portion for a base material point becomes a thing near the configuration of a steady state, and 
drawing on steady conditions can start it after a seed ore shoot early. Moreover, the foam simultaneously produced in prolonged 
heating and the problem of oxidization can be prevented. 
[0011] 

[Embodiments of the Invention] Drawing 1 is drawing having shown typically the situation in the heating furnace before and 
behind a seed ore shoot, as for the inside of drawing (B-l), field 13B which showed the state just before seed material partial lOof 
base material 1 IB by conventional technology B falls, and were shown by hatching have softened in heating by the prolonged 
heating furnace 12 Here, since temperature falls as it separates from the center of a heating furnace to the upper part, as the 
portion into which temperature rises more than a softening temperature is shown in 1 3B, the rate of the clad section of the outside 
heated directly becomes high. For this reason, as a result of the material of the long section containing many clad plates softening 
and falling as a seed, the configuration at the nose of cam of a base material just behind a seed ore shoot is set to long and slender 
approximate circle drill type partial 16B. while [ then, ] a line is drawn on the material shown by hatching on which a line will be 
drawn by the time approximate circle drill type partial 16B just behind a long and slender seed ore shoot becomes the 
configuration at the nose of cam of a base material of the steady state shown with a dashed line - a clad member and a core - 
steady states differ comparatively and the rate of a member cannot perform manufacture of a good product For this reason, the 
yield of the process which draws a line in a plastic optical fiber becomes a low thing very much. 

[00 1 2] On the other hand, the field of hatching which drawing 1 (A- 1 ) showed the state just before the kind at the time of using 
base material 1 1 A of this invention falls, and was shown by 1 3 A has reached the softening temperature by heating. In the base 
material of this invention, since low kind material partial 10A of the softening temperature at the nose of cam of a base material 
softens at low temperature from the interstitial segment 14 used as a product, the field which has softened the interstitial segment 
side which should result in the state in front of fall of a seed for a short time, and should serve as a product from the case of the 
above-mentioned conventional technology as a result becomes narrow. As a result, if there are few portions which will be 
discarded by the time it results in the steady state shown in a steady state by near and 1 5 A and they start drawing as shown in this 
drawing (A-2), the manufacture of a product of the configuration of the base material just behind a seed ore shoot will be attained 
for a short time. 

[001 3] If the softening temperature of the seed material for a base material point is a plastic optical fiber on which a line is drawn 
at 150-250 degrees C, 10-degree-C or more low and the above operations cannot be discovered from the interstitial segment used 
as a product, and they cannot fall [ only 50 degrees-C or more low and a seed material portion can soften, and ], and it cannot pull 
out the thread material connected at the nose of cam of an interstitial segment. For this reason, it is desirable not to attach the low 
material of a different softening temperature at all, but to prepare the low of-the-same-kind material of the softening temperature 
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which adds processing so that a softening temperature may fall to the seed material portion at the nose of cam of a base material, 
or is easy to carry out melting unification with a base material, to make this unify at the nose of cam of a base material, and to 
consider as seed material. A softening temperature here is JIS. It is the temperature defined as temperature by which temperature 
is changed using the equipment used for the melt index measuring method of K-7210, using a load as 2160g, and lg discharge 
quantity is observed in 10 minutes, and, as for time until a plastic optical fiber is introduced into a heating furnace and seed 
material falls, in a low, this softening temperature becomes earlier. 

[0014] The drawing method of the plastic optical fiber base material by this invention and a plastic optical fiber is based on the 
above-mentioned knowledge, namely, as a concrete means to fall the softening temperature for a base material point, the softening 
temperature of the part equivalent to the seed material of a base material point By changing into the state where sprayed the 
solvent which the material of a plastic optical fiber dissolves, or repeated being immersed and dryness, made it sink into a part for 
a base material point, and a part for a base material point was made to swell with a solvent Compared with the interstitial segment 
which is not included by the amount of [ containing the solvent ] point, a softening temperature can obtain a low base material. As 
a combination of such a plastic optical fiber material and a solvent, there are an acetone, a methyl ethyl ketone, a tetrahydrofuran, 
a methyl isobutyl ketone, a dioxane, a monochlorobenzene, ethyl acetate, etc. to the plastic optical fiber material of an acrylic-acid 
system. 

[001 5] Moreover, by making lower than an interstitial segment weight average molecular weight of the plastic material which 
constitutes a part for a base material point, the glass transition point of the plastic material of this portion can be lowered, and a 
softening temperature can be reduced. In case the polymerization of the liquefied resin material is carried out and a base material 
is specifically manufactured, about a part for the base material point of a polymerization container, the nose of cam of a 
polymerization container in which this portion was held is contacted on a low-temperature wall surface, by holding 
polymerization temperature low, the rate of polymerization for a base material point can be reduced, and weight average 
molecular weight can be lowered. Or by preparing plastic material with beforehand small weight average molecular weight at the 
nose of cam of a base material, and forming an interstitial segment so that this may be followed, the weight average molecular 
weight of the plastic material for a base material point can manufacture a small base material as compared with the interstitial 
segment of a base material, and in case the low portion of such weight average molecular weight manufactures resin material for a 
part for a base material point by the polymerization, it can be manufactured by blending a lot of chain transfer agents compared 
with an interstitial segment etc. The weight average molecular weight for a point of a base material is a book, such as being able 
to give the difference in sufficient softening temperature, if it is 70% or less of the weight average molecular weight of an 
interstitial segment, and bringing a seed ore shoot forward, here. This weight average molecular weight can be easily measured by 
liquid chromatography etc. 

[0016] Although an example is given and this invention is explained hereafter, this invention is not limited to these examples. 
(Example 1) The clad-plate mixed solution which first added n-butyl mercaptan (n-BM) which are 0.5 % of the weight and a 
chain transfer agent about the G t-butyl peroxide (DBP) which is a polymerization initiator 0.2% of the weight to methyl 
methacrylate (MMA) was created. Putting this into the glass tube which is the bore of 30mm by which one end was closed, 
making a plug the non-closing edge of a glass tube, setting the medial axis of a glass tube horizontally, and making it rotate at the 
rate of 1 500 revolutions per minute centering on a shaft, it puts on 90-degree C atmosphere for 20 hours, the polymerization was 
carried out to it, and the clad plate of the shape of a pipe with the outer diameter of 30mm, a bore [ of 14mm ], and a length of 
400mm was created. The number average molecular weight of the resin which makes a clad plate was 100,000. Next, the core 
material mixed solution which added to MMA n-BM which is 0.5 % of the weight and a chain transfer agent about DBP which 
are 25 % of the weight and a polymerization initiator about the benzyl benzoate (BEN) which is a high refractive-index 
component 0.2% of the weight is created, it poured into a part for the centrum of the clad plate of the shape of a pipe in the state 
where it went into the glass tube manufactured previously, and it held perpendicularly in a 90-degree C oil bath, and heated, and 
the polymerization of the core material was carried out. Then, the base material of the plastic optical fiber of the shape of a 
cylinder with an outer diameter [ of 30mm ] and a length of 400mm was obtained by removing a glass tube. 
[0017] Grasping the manufactured base material perpendicularly and rotating it, the acetone was sprayed on 50mm portion of 
noses of cam which hits seed material over 10 minutes, and the acetone was infiltrated into a part for a base material point. The 
base material which contains an acetone in a part for this base material point was attached in drawing equipment, when the 
temperature of the nitrogen gas which filled the inside of a furnace put the base material on the predetermined position of a 
heating furnace where an interstitial segment is heated so that it may become 200 degrees which is the optimal temperature for 
drawing a line as a product, and it started the seed ore shoot, the seed fell in 20 minutes and the seed ore shoot was completed. 
Under the present circumstances, foaming was looked at by the portion of the seed material which fell by volatilization of an 
acetone. Moreover, the time taken for drawing speed and the base material speed of supply to have become a fixed ratio, and to 
stabilize a drawing state as a result of continuing drawing by part for 7m/in drawing speed after that was 30 minutes. It is 0.28mm 
of a design value, and manufacture of a good product was possible for the core diameter of the plastic optical fiber manufactured 
at this time, and it was able to continue drawing for this succeedingly and was able to manufacture the plastic optical fiber with an 
outer diameter of 0.60mm 680m, Thus, the obtained plastic optical fiber was cut every 50m, the transmission loss of each portion 
was connected to one end of a plastic optical fiber as the light source which excites laser diode with a luminescence wavelength of 
650nm in the regular mode, Idemitsu from the other end was received by the power meter, and transmission loss was measured as 
compared with the case where a plastic optical fiber is not connected. Consequently, it has checked that the transmission loss of 
the plastic optical fiber after a drawing state is stabilized covered an overall length, and had an optical property good in km and 
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1 50dB /or less. 

[001 8] Moreover, it has checked acquiring a low value to 200 degrees C and 220 degrees C of a base material interstitial 
segment, as a result of measuring the softening temperature of a portion which hits the seed material for a point of the base 
material which the acetone was infiltrated similarly independently and manufactured. It was 50mm, when the length of the 
approximate circle drill type portion for a base material point just behind a seed ore shoot was defined as the distance to the part 
set to 3mm from the part where a base material outer diameter becomes 28mm and was furthermore measured. Moreover, when 
the length of the approximate circle drill type portion for a point of the base material which is drawing a line by the steady state 
was measured similarly, a result is 45mm and was changing only a part for the base material point just behind a seed ore shoot, 
and 5mm. Thus, according to the technique shown in the example 1 , it has checked that long manufacture of shortening of seed 
ore-shoot time using the high drawing equipment of facility cost and a good product was possible by the simple processing for 
about 10 minutes. 

[001 9] (Example 1 of comparison) The base material of a plastic optical fiber was created by the same method as an example 1 , it 
attached in the drawing equipment made into the same conditions as an example 1 , without doing only the blasting sinking-in 
work of an acetone, drawing was performed with the seed ore shoot, and the plastic optical fiber with an outer diameter of 
0.60mm was manufactured. Time until it drops a seed required long time to 45 minutes and the example 1 . Moreover, since the 
amount of [ of a base material ] point softened in the latus range, the configuration for a base material point just behind the seed 
ore shoot measured using another base material manufactured similarly was as long as 120mm compared with the case where the 
length of an approximate circle drill type portion is an example 1.45 minutes was taken to draw a line to the steady state by which 
drawing speed is stabilized in the base material which has this long approximate circle drill type portion, a part for the base 
material point which will have been softened in the case of a seed ore shoot if this supplies a base material quickly - a **** 
omission ******** sa ke — a fixed speed — a base material — not supplying -- it is for approaching the steady state with which do 
not obtain but it is gradually decided by the ratio of a base material outer diameter and a plastic optical fiber outer diameter as a 
result that drawing speed will be On the other hand, after starting drawing at regular speed, compared with the core section, a 
plastic optical fiber with many rates of the clad section will be manufactured, and the long approximate circle drill type portion 
took 15 more minutes, by the time the path of the core layer which can be used as a product which is the outer diameter of 
0.60mm was set to 0.28**0. 1mm of a design value and it could manufacture the good product. This is because bridge formation 
of base material material, decomposition, etc. arose partially by prolonged heating and change arose [ that the ratio of the core 
section and the clad section was confused at the time of a seed ore shoot, ] at the flowability in a softening state. When the 
transmission loss of the plastic optical fiber equivalent to such a part was measured by the same method as an example 1 , km was 
exceeded in 300dB /, or the part which exceeds 50dB locally in the several cm section was generated, and the property with a 
good transmission characteristic top was not acquired. Consequently, the good product has been manufactured only 400m. That 
is, when the technology of an example 1 was used by this invention as collected into Table 1, the improvement of 1 70% of yield 
and 70% of yield could be checked to the example 1 of comparison, and the effect of the invention in this application has been 
checked. 

[0020] (Example 2) Making the 5cm section at the nose of cam of a base material equivalent to the seed material portion of the 
plastic optical fiber base material before manufacturing by the same method as an example 1 and infiltrating an acetone rotate a 
base material, the acetone was sprayed over 10 hours and the front face was changed into the state where it wetted wet with the 
acetone. Then, this base material was dried with the vacuum dryer heated at 60 degrees C for 24 hours. The outer diameter for a 
base material point after this processing became small [ 28mm ] from 30mm of origin, as a result of the material of a base 
material dissolving in an acetone and flowing into a base material in parallel to an acetone sinking in. Thus, as a result of 
measuring the softening temperature of the seed material portion at the obtained nose of cam of a base material, it was 1 90 
degrees C. As a result of drawing a line by attaching this base material in a drawing facility like an example 1 , the time taken to go 
up to a part for 7m/with a regular drawing speed as short [ the time to fall of a seed ] as 1 5 minutes was 20 minutes. That seed 
ore- shoot time became short is the effect of the acetone having sunk in to the interior of a base material, having made plastic 
material swelling a base material, and having reduced the softening temperature of a seed material portion. Moreover, it is 
presumed because it resulted in the configuration of a steady state easily closely with the drawing state further that the time which 
stabilization of drawing speed requires became short even if the configuration for a point of a base material compares with an 
example 1. 

[002 1] The transmission loss which cut the plastic optical fiber which the good plastic optical fiber could manufacture 790m from 
the base material of this example 2, and was manufactured every 50m, and measured it like the example 1 was good in km and 
150dB /or less about all the sections. As compared with the example 1 of comparison, the yield of a good article has improved 
this result sharply twice [ about ] with 198%. It is what followed one base material for evaluation, the sinking-in method of the 
solvent carried out in this example can give the sinking-in effect of the same solvent using meanses, such as repeating being 
immersed and raising for many base materials to a solvent tub at once industrially, and processing of a lot of base materials is 
possible for it at a low cost. 

[0022] (Example 3) The seed material mixed solution which first added n-BM which is 2.0 % of the weight and a chain transfer 
agent about DBP which is a polymerization initiator 0.2% of the weight to MMA was created. This was put into the 50mm 
section from the bottom of the glass tube which is the bore of 30mm by which one end was closed, and it held perpendicularly in a 
90-degree C oil bath, and heated for 20 hours, and the polymerization of the seed material which consists of a 
polymethylmethacrylate was carried out. In composition of this seed material, there were more amounts of polymerization 
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initiators and amounts of chain transfer agents than the core material mixed solution and clad-plate mixed solution which were 
used for composition of the core section of the interstitial segment using the same combination as an example 1 , and the clad 
section, the crosslinking density of the polymerization product of a seed material portion fell by this, and number average 
molecular weight was set to 30,000. Moreover, the softening temperature of this seed material portion fell with 200 degrees C. 
According to the manufacture method of an example 1 , the core section the clad section and inside the shape of a pipe was created 
using the same clad-plate mixed solution of combination as an example 1, and the core material mixed solution using between [ of 
the seed material portion of a glass tube ] absentminded, and the base material of a plastic optical fiber with an equipped with the 
seed material which consists of a 50mm polymethylmethacrylate at a nose of cam outer diameter [ of 30mm ], and an overall 
length of 400mm was manufactured. 

[0023] The time which the seed ore shoot took this base material as a result of drawing a line by carrying out a seed ore shoot like 
an example 1 using a drawing facility was 30 minutes, and time until it reaches the drawing speed of a steady state was 30 
minutes. Moreover, the 600m good plastic optical fiber was able to be obtained. According to this method, incidental processing 
of solvent processing etc. can improve productivity without a required process, hardly including the core section which blended 
the high high refractive-index component of material cost with the portion dropped as seed material. Moreover, unnecessary 
addition of a new facility ], since being immersed [ oil bath / which is used for manufacture of the core section ] can perform 
composition of a seed material portion, since simultaneous manufacture of many base materials is possible, there is an advantage 
with high productivity. 

[0024] (Example 4) When the softening temperature of the core section shown in the example 1 and the clad section was 
measured, the softening temperature of the core section which contains a benzyl benzoate 25% of the weight created the base 
material of a plastic optical fiber only for seed material using the mixed solution for core material of an example 1 by the same 
method as 1 90 degrees C and the example 3 since it is low. The time which took this to perform a seed ore shoot, to complete a 
seed ore shoot in 1 5 minutes as a result of drawing a line succeedingly, and for drawing speed to rise to a steady state with a 
drawing facility like an example 3 was 20 minutes. Moreover, the plastic optical fiber with a good transmission characteristic has 
been manufactured 760m. This technique has an advantage with easy preparation and storage of the non-hardening resin solution 
which serves as a raw material by using the low core material mixed solution of the softening temperature of a hardened material 
as a seed material mixed solution. 
[0025] 

[Table 1] 
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